NOTICE!

ALL DRAWINGS
ARE LOCATED
AT THE END OF
THE DOCUMENT



oCO0 3FHOT

ENGINEERING-SCIENCE, INC.  a unit of

PARSONS ENVIRONMENTAL SERVICES, INC.
1700 Broadway, Suite 900 Denver, Colorado 80290

phone: (303) 831-8100 ® telecopy (303} 831-8208

TO: Distribution

FROM:

Philip Nixon

MEETING NOTES

DATE:

July 19, 1994

PROJECT: Solar Pond IM/IRA

MEMO #: SP307:072194.02
ATTENDANCE: DISTRIBUTION:
Phil Nixon Randy Ogg, EG&G A. Conklin
Andy Ledford, EG&G Michelle McKee, EG&G B. Cropper
Mark Austin, EG&G K. London, EG&G K. Cutter
Harlen Ainscough, CDH Steve Paris, EG&G W. Edmonson
Arturo Duran, EPA Steve Cooke, EG&G T. Evans
John Haasbeek, ERM Toni Moore, EG&G A. Fricke
Shaleigh Whitesell, PRC R. Popish EG&G (Admin. H. Heidkamp
Steve Keith, EG&G Record) (2) R. Henry
Frazer Lockhart, DOE Jeff Ciocco, DOE M. Hill
Steve Howard, DOE/SMS Jesse Roberson, DOE P. Holland
Scott Surovchak, DOE Bob Siegrist, LATO S. Hughes
Errol Lawrence, G&M Alan McGregor, ERM R. McConn
Eric Graham, ERM Marcia Dibiasi, IGO C. Montes
Peg Witherill, SAIC/DOE D. Myers
Joe Schieffelin, CDH A. Putinsky
L. Benson R. Stegen
W. Barnard S. Stenseng
P. Breen R. Schmiermund
S. Winston
B. Glenn
R. Wilkinson
T. Kuykendall
Central Files

SUBJECT: Weekly Status Meeting

(I\PROJECTS\722446\CORRESP\07219402. WPF\07/21/94)

B pOCURE*cE

NT CLASSIHCATION
R
iEW W{,‘;‘}’,fgmﬁ

CLASSIFICAT



Meeting Notes
July 21, 1994
Page 2

1) Nitrate Analysis Results and Comparison to Background

Dr. Schmiermund summarized his Friday (7/15/94) presentation by stating that the
Nitrate/chloride ratios in the vadose zone pore waters are similar to the Nitrate/chloride ratios
in 1960 Solar Evaporation Pond (SEP) water data. He used a simple mixing model to
demonstrate the feasibility of obtaining observed Nitrate/chloride ratios in ground water by
mixing with vadose zone pore waters when ground water rises. Variable Uranium/Chloride and
Gross alpha/chloride ratios indicate that Uranium and Gross alpha are also mobilized. Dr.
Schmiermund presented upgradient Nitrate ground water data that, in general, is 2 orders of
magnitude less than the wells down gradient from the SEPs. The upgradient wells have nitrate
concentrations that are less than the State Standard of 10 mg/L.. The down gradient wells have
concentrations that greatly exceed 10 mg/L. John Haasbeek indicated that the upgradient wells
are positioned such that they are not impacted by contaminant flow from the SEPs. This fact,
in combination with the low concentrations of upgradient nitrate indicate that the down gradient
wells are not impacted by lateral flow of nitrate contamination from upgradient sources. The
conclusion from this analysis is that the SEPs are a source of contaminants to the ground water.

EPA raised the question of whether the subsurface soils should be excavated under the Phase I
program since Nitrate was not a RCRA constituent and was in the vadose zone liquids rather
than being adhered to soil particles. Frazer Lockhart indicated that the design can be altered to
leave the subsurface in place if the Design Criteria are changed such that either the vadose zone
under the SEPs will be deferred until the Phase II program, or the CDH relaxes the requirement
to address Nitrate flushing problem. Frazer stated that the design criteria have to be changed
so that the DOE could provide technical justification for any design change that was agreed upon
by the working group. Harlen Ainscough indicated that the CDH regulates Nitrate under the
Clean Water Act provisions. A key issue with respect to the contaminant flushing potential
centers upon whether the team considers that a ground water rise is a credible potential
occurrence. The team has previously agreed based on a review of historical data (10 years) that
the groundwater elevation fluctuates and that a rise in the ground water elevation was possible.
Therefore, the decision to excavate the subsurface soils with the installation of the subsurface
drainage layer was based upon the following: ,

1. Potential for a rising water table that could not be definitively quantified

2. Long term goals for protection of human health and the environment

3. The stringent ground water comparison criteria for nitrate (10 mg/L)

It was suggested that the soils be flushed in sifu or removed, washed, and returned to the
excavation. Phil Nixon stated that both these alternatives had been evaluated. Soil washing was
not favored because it was predicted to be more expensive than the installation of the subsurface
drainage layer. In situ soil flushing was not selected because the soils are very heterogeneous

(IZ\PROJECTS\722446\CORRESP\07219402 . WPF\07/21/94)



Meeting Notes
July 21, 1994
Page 3

with some areas being very impermeable. Therefore, in situ soil flushing may not be very
effective and process quality control would be nearly impossible.

Arturo indicated that one primary reason why the EPA was concerned about excavating the
subsurface soils was because the act of excavation would pose the highest risk to remedial
workers. Frazer Lockhart acknowledged this concern. Harlen Ainscough indicated that the
CDH favored the excavation and the subsurface drainage layer because the strategy would
greatly reduce the SEPs as a source of future groundwater contamination and would be
consistent with the Phase II program in that those soils under the IHSS 101 would not have to
be specifically addressed by the Phase II remediation.

It was agreed that the CDH and EPA would discuss this issue with their colleagues to get
a joint consensus with respect to the regulatory agency position. Scott Surovchak requested
that the CDH/EPA focus their discussions on the regulatory criteria that are applicable.
The DOE is responsible to arrive at a design that meets the criteria that is cost effective and
meets programmatic strategies as specified by the DOE.

2) COC Modeling Under Saturated Conditions

The EPA had inquired why different K, values were used for the unsaturated and saturated
modeling. Leigh Benson reported that the unsaturated model was not defined by a K, value, but
used a solubility approach. This approach was adopted because there was no-site specific
geochemical data available and the K, values from the literature were very broad. In addition,
the analysis performed by Dr. Schmiermund indicated that uranium and gross alpha were mobile
which would not have been predicted by the literature K, values. ES suspects that the metals
bind to solid materials but the solid materials (sorbents) are mobile under saturated conditions.
This is called colloidal-facilitated transport, which has been documented at other sites within the
RFP. Therefore the saturated modeling used low K, values to allow for the colloidal transport
of metals and radionuclides. Leigh stated that the colloidal transport mechanism is very difficult
to model with simple models.

It was discussed that the ground water comparison criteria that were established as federally
promulgated standards or calculated risk based levels (on-site exposure scenario at 1.0x10-6)
would be applied as the design criteria at the toe of the engineered cover. The CDH is allowing
this since the ground water already exceeds the State ground water protection standards at the
toe of the cover. The State standards will be applied at the Phase II Point of Compliance (POC)
which is established at essentially the location of the Interceptor Trench System. However, the
CDH favors the proposed design of the engineered cover in conjunction with the subsurface
drainage system because it predicts that any leachate resulting from the system would meet the
State ground water protection standards. Therefore, the closure would be in compliance with
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the long term goals of the State of Colorado, and the SEPs should not be a source of any
potential future contamination.

ES was asked to modify the table in the IM/IRA-EA Decision Document to replace "Ground
Water Comparison Criteria" with "Performance Goals" with a note specifying that
designated contaminant goals were based on a risk of 1.0x10-6 or federally promulgated
standards. In addition the table should be modified to include the State standards for
ground water protection.

3) Potential for Removal of the Asphalt Layer

Phil Nixon provided a copy of the 40% design cost estimate marked-up to remove the 3 layers
that could be removed if it were determined that the low-permeability layer was unnecessary
(sand, Asphalt, gravel base course). The direct cost savings with respect to purchasing and
installing the layers would be $844,619. Based on the historical site mark-up factors, the cost
savings could increase to as much as $2,627,146. However, it was pointed out that these cost
savings would be offset by the costs of re-engineering for the new design concept, and sampling
and analyzing the uncharacterized wastes (sand/cement bags, debris, uncharacterized liners and
soils) to ensure that their concentrations did not exceed concentrations that were not appropriate
for the design of a engineered cover that did not have a low-permeability layer. Frazer Lockhart
indicated that the low permeability layer offers a margin of tolerance for the design to accept
uncharacterized wastes. If the low-permeability layer is removed, than it is more important for
the DOE to characterize waste materials to ensure that the concentrations of these materials
could not result in the production of leachate that exceeds the design criteria. The direct costs
of additional sampling and analysis have been estimated at approximately $900,000 which is very
close to the direct cost savings associated with removing the low-permeability layer. In addition,
any materials that could not be consolidated beneath the engineered cover without a low-
permeability layer (due to high concentrations) would need to be stored or disposed which is
very expensive. Frazer Lockhart specified that DOE may chose to install the low-permeability
layer so the design is less dependent on the concentrations of consolidated wastes and the DOE
will not have to extend the project schedule to characterize materials to satisfy themselves that
the design criteria will not be exceeded.

4) Sludge Modeling

It was discussed that the sludge contaminant concentrations for many constituents are very
similar to the concentrations detected in soils. In some cases the sludge concentration may be
higher than the soil concentrations and in other cases the soil concentrations may be higher than
the sludge concentrations. This indicates that treatment of the sludge may not be required if the
unsaturated modeling is re-run with the constituents from sludge that may be-have higher
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concentrations than the soils, and the results demonstrate protectiveness. ES will evaluate the
inclusion of untreated sludge in the engineered cover without a low-permeability layer. The
untreated sludge will be mixed with contaminated soils and the SEP liners for consolidation
beneath the engineered cover. As a conservative approach, the highest concentration for
untreated sludge from the various SEPs will be used. The VLEACH computer code will
be used to evaluate the potential for leachate production directly beneath the engineered
cover. If the contaminant concentrations exceed the ground water protection performance
goals, then the MYGRT computer code will be used to calculate contaminant concentrations
at the POC. In addition, this same modeling approach will be used for the engineered
cover with a low-permeability layer. Modeling for treated sludge will not be performed unless
the modeling results for untreated sludge exceed the ground water protection performance goals.

5) Footprint of the Engineered Cover

Sandy Stenseng presented the footprint of the engineered cover which has been expanded in the
"Z" shape configuration so that the 5(H):1(V) slope length can be reduced and to promote
flattening of the engineered cover top slopes as much as possible. It was noted that the
engineered cover was configured to consolidate all the contaminated materials including soils,
liners, sludge, and debris. It was discussed that the excavation of the ponds and the
configuration of the engineered cover will cut material back away from the north hillside. Sandy
indicated that the hillside will be improved by flattening out the slope at the toe of the cover so
that an access road can be installed. Sandy described a new bench (or terrace) design at the
north toe of the engineered cover. This bench will enhance the slope stability of the cover
system while also provide an access road. It was shown that the excavation under SEP 207-C
will cut into the bedrock material which may be positive with respect to the hillside stability
concerns. Harlen Ainscough indicated that the geotechnical results will be needed to determine
if any slumps extend beneath the engineered cover. It was agreed that the configuration of the
engineered cover was satisfactory and could contain the volumes of the materials which DOE
intends to consolidate. It was noted that this was contingent upon satisfactory geotechnical
results. It was agreed that the subsurface soil and liner volume is approximately 89% of the
total waste for consolidation. Therefore the sludge at 7% (treated) would not make much impact
on the overall volume. If the geotechnical results demonstrate that there is a problem that can
not be corrected by stabilization techniques, then other options might need to be developed:

1. Reconfigure the engineered cover to remove the covered area over SEP 207-C
and expand the cover east of SEP 207-B North (this would require removal of
Building 964).

2. Clean Close the OU4 area and construct a new landfill within the boundaries of
the RFP. -
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Harlen Ainscough questioned whether it was appropriate to construct an engineered cover over
SEP 207-C when there may be a plume of carbon tetrachloride encroaching under the area from
upgradient sources. Scott Surovchak indicated that carbon tetrachloride is a very difficult
contaminant to extract from ground water. EG&G/ES will investigate where the carbon
tetrachloride plume is currently and predict whether it may migrate under the engineered

cover. /ZM %//%/

" Philip & Nixon
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The following four modeling scenarios will be performed to evaluate impacts to groundwater
quality:

1. The first modeling scenario will evaluate the inclusion of untreated sludge in the 1,000
year engineered cover design. The untreated sludge will be mixed with contaminated soil
and SEP liners for incorporation into the waste zone beneath the final engineered cover.
As a conservative approach, the highest concentration for those COCs analyzed from
untreated sludge collected from B Pond, C Pond and A/B Pond will be used. The
VLEACH computer code will evaluate the impact to groundwater quality directly beneath
the engineered cover. If these contaminant concentrations exceed groundwater cleanup
criteria, MYGRT computer code will be used to calculate contaminant concentrations at
the Point of Compliance (POC).

2. The second modeling scenario will evaluate the inclusion of untreated sludge in the 30
year RCRA engineered cover design. The untreated sludge will again be mixed with
contaminated soil and liners for incorporation into the waste zone. This modeling
scenario will take place in the same manner as described in 1., only for a 30 year RCRA
cover scenario.

3. The third modeling exercise will include re-evaluating the 30 year RCRA engineered
cover without the inclusion of untreated sludge. The conceptual design details and
information will be used to assess the contaminant concentrations in groundwater directly
beneath the 30 year cover. This scenario has been previously completed for the no-
action and 1,000 year design for incorporation in the IM/IRA. Both scenarios revealed
that groundwater contaminant concentrations beneath the engineered cover were below
cleanup comparison criteria, and protective of groundwater.

4. The forth modeling exercise will include evaluating the groundwater contaminant
concentrations at the POC for contaminant concentrations exceeding cleanup comparison
criteria directly beneath the engineered cover. Toxicity Characteristic Leaching
Procedure (TCLP) data exists for treated sludge collected from the SEPs. This data is
presented in ranges. However, portions of these ranges exceed groundwater cleanup
comparison criteria. To evaluate the contaminant concentrations at the POC, the
MYGRT computer code will measure the fate and transport of the contaminants. The
results of the modeling will indicate if the groundwater quality will be impacted due to
the treated sludge.



SUMMARY OF COC INFORMATION

(G Chrmand 7

POGe I

¥ Only radioactive analyses performed during Halliburton Solidification Feasibility
¥ Values represent U-238 which encompasses essentially all of the natural accur:

Study; nota COC
ing uranium and has been converted from pCi/g to mg/kg.

¢ Data taken from December 15, 1993 Basis for Interim Operations Report: A/B Pond Sludge Removal and Storage, page 18 of 28

% Data taken from January 19, 1994 Basis for Interim Operations Report: 207C F
¢ Data taken from December 15, 1993 Basis for Interim Operations Report: A/B &

CONTAMINANTS OF Ground Water B Pond C Pond A/B Pond Average
CONCERN (COCs) Comparison |Conservative| Conservative| Conservative| Clarifier TCLP
Criteria Sludge Congc.|Sludge Conc.|Sludge Conc.|Sludge Conc.| Results
c/ d/ el f/
Radionuclides
Americium-241(pCi/L) 2.1 1050 1090 1620 - -
Cesium-134 (pCi/l) - - - - - -
Gross Alpha * (pCilL) 93.86 (GWPS) 83400 5150000 117000 106 <200
Gross Beta® (pCi/L) 37.25 (GWPS) 224000 741000 232000 143000 <2009
Plutonium-239,240 (pCi/L) - 4620 122 6000 - -
Radium-226 (pCi/L) - - - - - -
Uranium-233 (pCi/L) - - - - - -
-JlUranium-234 (pCi/L) - 46900 5130 67200 - -
Uranium-235 (pCi/L) 1.88 1390 530 2000 - -
Uranium-238 (pCi/L) - 49100 201 71500 - -
Metals/Inorganics
Beryllium (mg/kg) - 1.82 312 4.09 - -
Cadmium (mg/kg) 0.01 311 48.1 62.2 3770 <.005
Uranium * (mgl/kg) - - - - - -
Organics
Benzo(a)anthracene (mg/kg) - - - - - -
Benzo(a)pyrene {(mg/kg) - - - - - -
Benzo(b)fluoranthene (mg/kg) - - - - - -
Benzo(k)fluoranthene (mg/kg) - - - - - -
Bis(2-ethylhexyl)phthalate (mg/kg) - - - - - -
Chrysene (mg/kg) - - - - - -
Indeno (1,2,3-cd)pyrene (mg/kg) - - - - - -
Other
Aroclor-1254 (mg/kg) 0.001 - - - = - -
COCs Without Target Levels
Benzo(ghi)perylene (mg/kg) - - - - - -
Lithium (mg/kg) - - 466 - - -
Sodium (mg/kg) - 14100 129000 14100 84600 -
-[|Phenanthrene (mg/kg) - - - - - -
Footnotes:

>ond and Clarifier Solution Removal and Storage, page 12 of 23
Pond Sludge Removal and Storage, page 19 of 28

Y Data taken from January 19, 1994 Basis for Interim Operations Report: 207C Fond and Clarifier Solution Removal and Storage, page 9 of 23
¥ Gross Beta Measurements for A/B Solidified sludge were < 200 pCilL; Gross Beta Measurements for Clarifier/C Solidified Sludge ranged from

280 +/- 100 to 780 +/- 110 pCi/L

Definitions:

GWPS = Ground Water Protection Standard

COCS2.XLS
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Page 1y
DOE, CDHE, EPA Team Meeting
July 25, 1994
AGENDA

1. Discussion Concerning the Potential Carbon Tetrachloride Contamination

2. Upgradient Ground Water Concentrations for PCOCs

3. Modeling Results Incorporating Sludge

4. Discussion Concerning the Potential for Drilling in SEP 207-C

5. Identification of Additional Technical Data that needs to be re-evaluated and
Establishing a Path Forward for concluding the Dispute Resolution Review Period.



PCOC

Barium
Beryllium
Cadmium
Manganese
Mercury
Silver
Strontium
Zinc
Nitrate

Am-241
Cs-137
Pu-239/240
Ra-226
Sr-89/90
Tritium
U-233/234
U-235
U-238

Notes:

Upgradient Ground Water Concentrations for PCOCs

Concentration Range

87.0 - 200.0 ug/l

0.6-5.0 ug/l

1.0-5.0 ug/1

1.0-76.0 ug/t

0.2-0.6 ug/l

2.0-10.0 ug/

526.0 - 1000.0 ug/1

2.0 - 1500.0 ug/1

5.2- 6.6 mg/l (wells P207389 and 2468)

ND - 0.13 pCi/l
ND - 1.2 pCil/l

ND - 0.01 pCi/l
0.24 - 0.87 pCi/l
0.1 - 1.47 pCi/l
57.0 - 1300.0 pCi/l
1.2 - 10.4 pCi/l
ND - 0.6 pCi/l

1.0 - 7.0 pCi/l

The background wells are P207389, 2486, and 5687.

Qe Chmaunt?
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Appendix IV.C-1

Solar Evoporation Ponds,
Operable Unit No. 4, IM/IRA EA 0D,
Summary Mop of Surficial Soil
Contamination ot Levels Greater
Than PRGs




UDHITE-LINTU. " UPIPRE- SR, SRS S
T 3 &

.

°py 0.46 +-0.06 *Am 0.58 +-010. "~

°Cs 0.022/+-0.029
Pu 0.39 \.o.om

1

—I

LEGEND:
- —— Streams
- Paved Roads

U

Yl

Buildings

b Fence

w—— wem QU4 RemediBtion Boundary
@ Alluvium Monitoring Well

e RI Phase I Soil Boring

¢ Random Surficial Soil Location

¢ Discrete Surficial Soil Location

0.97

+-0.23

°Am ﬂm.a.-_.mo
Pu 7.45+-0.76

*Am 0.41 1+0.10

0..

:m To‘
SV U S ——— - 1T s WG E 4 0 X

u 0.39 +-0.17

_ oAm 0.48+-0.06

e e e

*Am. 0.5Z +-0,05

JRERDREIN S

/ .
| R ot *Am 0.58 +-0.10 +0.22 ] %- .
;i,,@mom?w..mwm PU 100 +-0.15, pgs ® Pe 20 e mm Pu/0.44 +-0.08 46693
. Ow o L o moTo ¢ —~— / ® Chemical, Result +-err
Am 1,50 +-0,32 WB wm 5 /o,,w
Pu 4.80 +-1.20 3.0 Am 7.50e-0.87 Am 150 +-O
Am 0.93+-0.15° °Am *=0.24 Py _o 6-330 AT Awoo,wm a4
Pu Amuwo..%mn P 5130 088 50 - * Cs 0.012+-0.185
0)—)3 +- AW o e
o i Am 2.78+-0.29
HER AR oAm_27.00+:2.30_o Cs O omw : A £y 5.53+-0.58
2,80, 570,56 ~Am  130:60~-7:50 S
. . ..Luc 7560 +-1.50 l»na 0.46 +-0.04" ; ° ~—
acs “ o Bm. .2 506Q i Am 44.68¢-4. w ~ - Americium-241 0.27 pCi/g
|Am.20:18"+=2 19 618, 5 . Y Pu 8.54 +10.8 ~ Plutonium-239/240  0.38 pCi/
7 —uc A_O OW QIA ,: Am 3. uO» +-0:37 8.96 +-0.90 S -~ . -
Pu 14. oo“ «-1.9¢ — o.wﬂ_ 9.03+-0.90 -~ Cesium-134 0.001 pCi/g
ST, I Am 113 +-0.2
“ o tm%.@ U Q..Npr °Pu 104 +-0.27 i »&wwo,” 0%P8 !
T 3 091 Cs 0.005! J 20 1-0.61
oww m mw +-0.08 T Am dou.-o 12 % 4w
- e T eAm 4.90 «-0. me Pu 153 +-0.18 | | |
q P 0276 e - *py 2.55 1¢-0.57 ops ]
- +-0.06 uz Am {1:24 +-0.14
\.—....... Am N..d..u 0.23 . 110.00+-18.00 Am 11.69 +-1.32 PU 2. wmu +-0.32
Pu 9722 R s T
T am omowao\.o ¢ o;o“wm *Cs 0.008 +-0,01 R - M
S = _ ! )
WN&@;@.\..;.MW m e ::::: 200 308 FEET
] "B fﬂ«.- .08 (== ——
Am 220.00+-54.00 Cs 0.007+ _ 026
Pu 56.00,+-10.00 “ _ PREPARED FOR
U.S. DEPARTMENT OF ENERGY

ROCKY FLATS. PLANT
GOLDEN, COLORADO

Appendix IV.C-2

Solar Evoporation Ponds,
Oporable Umt No. 4, IM/IRA EA 0O,
Summary Map of Surficial Soil
Contamination ot Levels Greater
Than PRGs
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Appendix IV.C-3

Solar Evaporation Ponds,
Oporable Umt No. 4, IM/IRA EA DO,
Summary Map of Surficial Soil
Contamination ot Levels Greater
Than PRGs
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